MicroRNAs are small noncoding RNAs that can control gene expression by base pairing to partially complementary mRNAs. Regulation by microRNAs plays essential roles in diverse biological processes such as neural crest formation during embryonic development. The neural crest is a multipotent cell population that develops from the dorsal neural fold of vertebrate embryos in order to migrate extensively and differentiate into a variety of tissues. Gene regulatory networks that coordinate neural crest cell specification and differentiation have been considerably studied so far. Although it is known that microRNAs play important roles in neural crest development, posttranscriptional regulation by microRNAs has not been deeply characterized yet. This review is focused on the microRNAs identified so far in order to regulate gene expression of neural crest cells during vertebrate development.
Introduction
One type of small endogenous noncoding RNAs are microRNAs (miRNAs), which bind to target mRNAs and regulate protein expression by repressing translation, promoting degradation of the target mRNA, or enhancing translation at the post-transcriptional level through the RNA-induced silencing complex (Pasquinelli, 2012; Bartel, 2009; Vasudevan et al., 2007) . MiRNAs comprise 1-2% of all genes in animals (Bartel, 2009) , and because each miRNA is predicted to regulate hundreds of targets, half of protein-coding genes is thought to be under their control (Pasquinelli, 2012) . The biological roles of miRNAs are so diverse that they become active players in developmental embryogenesis, cell differentiation, organogenesis, growth, and programmed cell death, as well as stem and germ cell maintenance, disease, and evolution (Kloosterman and Plasterk, 2006; Vidigal and Ventura, 2015) .
The neural crest (NC) is a transient, multipotent stem cell-like population whose formation occurs early in development at the border of the developing neural tube. After closure of the neural tube, NC cells (NCC) experience an epithelial-to-mesenchymal transition (EMT) in order to delaminate and migrate away, undergoing some of the longest distant position of any embryonic cell type (Theveneau and Mayor, 2012) . NCC differentiate into a variety of derivatives, including neurons and glia of the enteric, sensory, and autonomic nervous system, pigment cells, chromaffin cells, bone and cartilage of the face, endocrine cells, cardiac structures, smooth muscle cells, and tendons (Dupin and Le Douarin, 2014) . Originally, by different experimental approaches that change the levels of transcription factors and signaling molecules in different animal models, several regulatory interactions within NCC have been largely documented. Recent advances in technology have increased the initial direct linkages within the genetic control of the sequential events that form the NC from a multipotent progenitor to a differentiated state given a highly complex gene regulatory network (GRN) (Martik and Bronner, 2017) .
While much is known about NC key genes and networks, the relationship between miRNAs and genes involved in NC development is still relatively scarce. During development, miRNAs contribute to progressive changes in gene expression by fine-tuning protein levels, allowing for spatiotemporal protein downregulation, thereby shaping and diversifying the gene expression profiles of different cell types (Alberti and Cochella, 2017) . In addition, miRNA-mediated protein downregulation can be useful to maintain target gene levels at required steady-state concentrations, thus providing reproducibility to processes occurring during accurate developmental stages (Cohen et al., 2006) . The repressive effect of miRNAs on target expression is modest and is often limited to the level of translation with little effects on transcript abundance, considering that miRNAs do not act in isolation. Several cases show that miRNAs act in concert with other regulatory processes, such as transcriptional control, to regulate target gene expression at multiple levels and with greater strength (Vidigal and Ventura, 2015) . Besides, a common idea among miRNAs is their positioning within GRNs, in particular within feedback and feed-forward loops (Tsang et al., 2007) . Regarding this, one possibility is that the transcription of
